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Thls invention relates to the inhibition of cor- 
rosion of metals, and especially to a composition 
for use in preventing corrosion of iron, steel, and 
ferrous alloys. 
One obJect of out invention is to provide a 
novel process for preventing corrosion of metal 
equlpment of oil and gas wells. 
Another obJect of our invention is to provide 
a novel corrosion lnhibitor that can be used suc- 
cessfully to inhibit corrosion of gas and oil well 
equipment that is difficult or impossible to pro- 
tect with conventional corrosion inhibitors. 
More specflcally, our invention is concerned 
wlth the use of a composition in the form of a 
solid, under ordinary atmospheric conditions, 
which makes it particularly adaptable and effec- 
tive under certain conditions hereinafter de- 
scribed. The solid form enjoys the unusual prop- 
erty of having a speclflc gravity in excea of 1.5, 
which opens up an entirely new fleld of applica- 
tion and use. 
As will be pointed out subsequently, the dense 
or extra-heavy corrosion-preventing solid in stick 
form which has been developed and used in- 
dustrially, usually consists of not less than rive 
components: 
(a) The corrosion-preventing inhibitor per se; 
(b) The weighting material; and 
(c), (d) and (e) Three nonrelated amorphous 
solids, which, in combination and within the spe- 
ciflc limits hereinafter pointed out, give a suit- 
able unit structure both from a physical and 
chemical standpoint. 
Numerous products have been round to be suc- 
cessful in the inhibition of corrosion of ferrous 
alloys. These products, together with certain 
solutions, blends, or mixtures of these products 
in other materials, such as oils, waxes and resins, 
have been described in U. S. Patents Nos. 2,466,- 
530, 2,468,163 and 2,466,517. 
For purposes of convenience, the subsequent 
text appears in four sections, which, although 
hot divided, obviously deal with varying phases 
of the invention. In the text immediately fol- 
lowlng there is a consideration of the problem 
as it appears in the otl and gas industry and the 
problem presented as far as an economical solu- 
tion is concerned. The next succeeding text is 
concerned with what would at flrst glance appear 
to be an obvious solution, to wit, an effort to 
modify existing corrosion-preventing solids in 
stick form, so as to yield a sultable solid which 
would be adaptable to use as hereinafter de- 
scribed. 
The third part of the text is devoted to the vari- 
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ous problems which represent an inherent and 
integral problem as far as the manufacture of 
these corrosion-preventing solids are concerned, 
and also, as far as their use is concerned. It is 
" 5 this particular part of the text which points out 
that the solution of the problem was beyond the 
usual approach avatlable in a situation of this 
kind. The fourth part of the text is concerned 
with the preparation of suitable corrosion-inhibit- 
10 ing solids in stick form, which have been proven 
to be of outstanding value in actual industrial use. 
Where an off well, for example, is so completed 
that the annular space between tubing and inside 
casing is open at the well bottom, an inhibitor 
15 is usually employed in liquid form. The liquid 
is conventionally fed into the well annulus by 
means of a motor-driven chemical injection 
pump, or it may be dumped periodically (e. g., 
once every day or two) into the annulus by means 
20 of a lubricator or other metering device. 
Occasionally otl and gas wells are completed 
in such a manner that there is no opening be- 
tween the casing and the bottom of the tubing, 
i. e., the annulus is hot open at the well bottom. 
25 This results, for example, when the tubing is 
surrounded at some point by a packing held by 
the casing or earth formation below the casing. 
Such wells are considered to be "packed" or 
"plugged-off," and where the annulus is fllled 
30 with mud, "mudded-off." 
For treating wells with packed-off tubing, the 
use of solid plugs or "sticks" of inhibitor is espe- 
cially convenient, although the well may be 
treated by a liquid under certain special condi- 
35 tions, i. e., where large volumes of liquid may be 
intrdouced at one time, where if is permissible to 
keep the well closed in for extended periods of 
rime, and where the tubing is relatively free of 
liquid at the time of treatment. In general, treat- 
40 ment of packed-off wells is by means of solid 
ganic inhibitors, usually molded or formed into 
rods or sticks. These may be prepared by blend- 
ing the inhibitor with a mineral wax, asphalt, or 
resin in a proportion sufficient fo give a moder- 
45 ately hard and relatively high-melting solid (i. e., 
softening point above 175 ° F. AST1VI ring and 
ball method), which can be handled and fed into 
the well tubing conveniently by means of a lu- 
bricator. 
50 However, quite frequently the completion or 
operating characteristics of an oil or gas well are 
such as to preclude the treatment for corrosion 
by liqulds and also by the solid form of inhibitor 
of common density, i. e., a density of 1.0 or less, 
 whtch la obtained by the use of waxes, asphalts, 
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or reslns. Such wel]s include gas or gas-con- 
densate wells that cannot be shut in for more 
than a few nfinutes at a rime, and the 15-20 
minutes necessary for the fall of a solid of com- 
mon density is not allowable or advisable, Also 
included are packed-oil wells where the tubing, 
after the shutting in, remains substantially or 
completely filled with off, brine, or oil-brine emul-. 
sion, as is usually the case with gas-lift wells and 
flowing oil wells. 
If has been calculated that in. a tubing 2/2 
inches in diameter (a size common in off and gas 
wells) filled with a fiuid of density. 1.0. (th¢ 
proximate average density of an oilbrin¢,emul- 
sion), a stick 0ï inhibitor 1 inche.in diamete.r: 
would require the ïollowing rime./t0 ïall. :5,000 
feet: 

Density of Stick 

30 
25 
2O 

Sj..ce it is not practical to shutin a well for the 
p__urp..sç of: introducing a material for periods 
10g.r than 30-minutes, and impossible.ïor.periods 
loger than. 24.hours, solids of a density less%han 
l:S«.ar.ç. 0fïlittle value. The succcssful introduc 
tio...of: an inhibitor, consequently, depends en- 
ti.e,].y:upo.n its density being i..5, or prefeçably,- 
R#_ference is ruade fo the..aïorementoned 
pet U. S, No. 2,466,50 in which._certain ex- 
a.m. p!e.Ç teach the_ manufacture, of suitable in- 
hi.b.it0rs per. se, and certain examp!.es tech the 
manufacture, of conventional sticks ffom.such 
hïlitors. 'For purposes of co.nverde.ïc.e andf0r 40 
t.eç; obvous reasons, certain information, oï 
sa! pat_e_nt, is. herein repeated in_ .subsantialy 
ve.b.t.im.form, except that the corroipn prey.err 
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Corrosion-preventive composfion No. 2 
Parts 
Product of Inhibitor A ..................... 50 
Petroleum resin ("Velsicol") ............... 25 
High-melting.paçaf[in wax ............. _.___ 25 
"The above were melted together and cast into 
sicks as in Corrosion-preventive composition No. 
Ai. first e_x.amina_tO!, addition of the weighting 
mgterifd-woul.d seem o 'be merely a physical 
modification. In actual practice, it was round 
that thee vere innumerable problems presented 
in m.a.nufactu.r..e, packaging, use, storage, trans- 
port.tion, etc.. wh!ch were not susceptible to so- 
lution bF any predeterminable processes or 
lnowledge. 
Without. attempting fo note all these dlf[icul- 
ries= at this particular rime, it will be sufficient 
to simply say that hun,dreds upon hundreds of 
samples were.prepaçed, examined, and discaded 
for a variety of reas.ons hereinafter--n0ted: inde- 
rail, Such exan.'nafion started .in a manner that. 
was purely logical, to wit, a tertiary-mixture con- 
sisting of inhibitor, weighting mater.lai» and-ve- 
hicle, with the : vehicle consisting 0f : Only one 
component( Hundreds of- samples: wee- s pre-- 
pared, using hundreds of the amorphous-solids  
ranging " ffommaeriaL uch as.synthetic.resns-to 
waxes, polymers-; and various other mat_errais. 
within this -enormousiy Wide ;-caegqry. These.- 
tests were.invariably-fïihres. 
The -next eaminatiOn again inolved-.-a ter« 
tiary System, i. e.i.thosé in-wic h-th_esam e mater 
rials Were used  pr.eviously (inhibitor, weight- 
ing -maeriaL. and»vehicleL but the vehicle, ïn- 
stead oï being Compoged of a singie conbnent, 
was composed of tWO componen_ts hê.tw0î 
componént vehicle involved.two broad c.las=ses of 
maerials: 
(a) A mixture oï the large variety o_f..mterials. 
previously enumerated; and 
(b Amixture of a single one of.such-mate- 

tfv.,..prpucts identified as Example..1 and .2, rials with othr pr0ductswhich nsrmally:could 
ae h_e._r..e.i..nïter reïerred to as IÏibitors.Aand B:5 not serve as a vehicle, due to cost or t0 some 
........... particular physicai or Chemical-pr0Per.ty which 

INHIBITOI A 
"20 .pars pf maleic anhydride: and. 54 parts, of. 
an.:equal molal mixture of octadecenF1 and ïocta-. 
decylamine were placed in. a. reaction vessel 
equippedwith.gas inlet tube, stirrer, heater and 
tak.off, tube." The mixture vas brought to a 
tempe.rature_of 180 ° C. and held ïor six hours. 
Duing. theAast hour a slow_stream of nitrogen 
was passed through the reaction mixture, to.:com- 
plete..vemoval.of water oï reaction. About.3.3 
parts.of:w.ater were obtained. On cooling, the 
product. Was ;a_hard» resinous solid, readfly sol- 
ublein benzol and other hydrocarbon solvents. 
INHIBITOI B 
 "54..parts oï octadecyl amine were.substituted 

would, it was hoped, modffy, the. primay.vehicl.é " 
component. 
One exampl_e, of such modifier was shellaC. 
 50 Obyiously, shelirç,, beïg brittlei Could not serve 
aS. a vehicle pe se,. but it was_hoped that.shella. 
or simfla rna$eriaS wouid modiï in a desirble- 
manner one or more oï the hUndr.eds .of: amor-.. 
phous resinous materials under examirti0n. " 
5.» The thlrd examination W.as.als 0 CsncernClth. 
a tertiary mxt .urç, the vehic!e of which ell nto. - 
- ttèe.classes: 
(a) An ad.m/.'xtg;e, of the. primr.y ,eiçl.e.with:. 
tw0 d£fferent vehicle.additives; 
6O (b) An admixture of two pimary vehi¢eme- 
" diawith on e vehicle additàve; and 
(c) The rnixtur.e of threcdifferent vehicle prin- 

cipai medial with0ut any addtive.. " ...... 
f0tthèmixture oï.amines of Inhibitor A: Othe- . Ï ïieed:no 'be  Poined Out .from what has been 
wis_the procedure is identical with that of In» _ - ........................ -.. 
65 sa!dïmmediely preçedlngthat there was bs.o--. 
hbit°rA.immediate ypreceding" ' 1oEely .në.,baS.sforhe selectiçn 
C._.:!OçPeVenve conoi_i.o n NO .1. priae vehice;, ex.qep.t.-p .ure ch.anc Ç .oç the " _e_quiya= 
lent.. 
Parts As"a rnatter of fact, what has be.en suggested 
Product of Inhibltor B ' 
Ozokeritewax 30 70 prevfously isn/0ve-simpiiflcatï0n, of 
............................ in}olved procedure. In the preferèd :foï:m -the 
"Thê above.were melted togethgr and cas.t.int.o ve_i.c}e cbDtains th.ee comiJonets nd-the. fin- 
cylin.des"i/4{nchin d{ameter by 18.inches long., ished stick coha.ins rive Comp0nents, i, e., the 
Tës".ee suitale-fo_ droppng do ..w_ the..tù]0ing . thee-comp0nent vehiciC plus-thëinhibitor,_ pl:..us .. 
of..,..e.l_l,s..i " - .......... 7 :. the .weigli_n «.agent. " 
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Having developed a vehicle, whlch, in absence 
of inhibitor and wetghting agent, seemed to have 
appreximately the correct physical and chemtcal 
preperties, the next step was to modify the three- 
component vehicle (as far as the preferred form 
goes) so as to still exhtbit the destred proper- 
ries in presence of the weighting agent and in- 
hibttor. 
Ail of this ls ruade plain by reference to the two 
hereto attached chart designated Figures 1 and 2,. 
Figure 1 is a conventional figure, which shows 
three constttuents of the preferred vehicle on the 
basis of 100% by weight. One constituent ls a 
thermoplasttc, non-saponiflable hydrocarbon res- 
in having a melting point in excess of approxt- 
mately 225 ° F., descrtbed more fully elsewhere; 
the second apex indicates an amorphous wax, 
such as is described elsewhere, and the third com- 
portent is a cellulose ether or ester of the kind 
described elsewhere. Note that the vehicle, 
based on these three components, ts limited to 
the four-sided area deflned approximately by 
point J, 2, 3 and 4. 
Reference is now made to Figure 2 whtch is 
again a three component system, in whtch the 
vehicle, the inhibitor and the weighting agent 
comprise the system. Here again, notice that the 
final composition represents a comparattvely 
small four-sided area in the triangular graph, 
and defined approximately by points I, 2, 3 and 4. 
This presentation involving the two trtangular 
graphs, in effect, present in a shorthand fashion, 
the difculties encountered as enumerated sub- 
sequently. 
The successful weighted form of inhtbttor has 
been developed after many hundreds of expert- 
mental molds were discarded. It ls believed de- 
sirable that a weighted stick should have a uni- 
form denstty of at least 1.5, and preferably, 2.0 
or more. This is accomplished by incorporating 
a weighting material whtch should exhibit the fol- 
lowing characteristics: The weighting material 
should be of htgh density, so that it occupies as 
small a volume of the stick as possible, and yet 
will increase the density of the total mixture to 
the destred value; the weighting material should 
be in such a form as to allow for an even distri- 
bution throughout the stick, resulting in a unl- 
form density; the weighting material should not 
otherwise affect the desirable physical properttes 
of the stick, such as increase in brittleness, sticki- 
ness, or "tack," or appreciably alter the solvent 
characteristics of the stick or lts melting point; 
the wetghting material should be chemtcally in- 
ert towards the other ingredients and especially 
toward the inhibiting compound, and should be 
in itself non-corrosive; and the weighting mate- 
rial should not cause the stick to be poisonous or 
toxlc, ner should it have any adverse effect on the 
operation of off or gas wells, or their surface 
equipment, or upon their production. 
Other obvious limitations are apparent, but 
are so numerous they need hot be further speci- 
fled, for example, the weighted stick form of in- 
hibttor should be free from any deterioratlon or 
crystallizatton durlng aging; the surface of the 
stick should not be such as to cause flrm ad- 
herence to the walls of the container, making 
difllcult the removal of the container before in- 
troduction of the stick into the well; the chemi- 
cal properties of the weighted mixture should 
be such as fo allow ready manufacture, i. e., 
no toxic fumes should be evolved; the material 

sistency should be right for molding o extruding 
at some convenient temperature; no foaming  
should occur whlle molten, so that the stick, 
when cast, will be free of gas bubbles; after 
5 casting, the material should not shrtnk during 
cooling to the extent that a long "neck" is formed, 
extending inward from one end of the stick; the 
stick should be suflïctently tough to withstand 
normal handling and shipping wtthout breaking; 
10 the melting point or softenlng point should be 
suflIctently high so that the stick remains hard 
and non-tacky to the touch after experiencing 
direct sun rays in summer; the solubility of the 
stick in hydrocarbons found in oil and gas wells, 
1 i.e., crude off and kerosene, should be sufctently 
low so that the stick would not be enttrely dis- 
solved during the flrst few hours after intro- 
duction down the well and the well returned to 
production. 
20 As previously pointed out, the invention does 
not reside in the inhibitor per se, but in the 
particular form in which if ts employed. Our 
preference is to use the lnhibitors which have 
been described in Blair and Gross Patent No. 
2» 2,468,163, dated April 26, 1949. The particular 
lribitors thereln described represent substitut- 
ed lmtdazolines selected from the class consist- 

in which D represents a diraient, non-amino 
4O 
organic radical containing less than 25 carbon 
atoms, composed of elements from the group 
consisting of C, H, O, and N; D' represents a 
divalent organic radical containing less than 25 
carbon atoms, composed of elements from the 
5 group conststing of C, H, O, and , and con- 
taining af least one amino group; and R is a 
member of the class consisting of hyàrogen and 
altphatic and cycloaliphatic hydrocarbon radi- 
cals, with the proviso that af least one occur- 
5O rence of 1 contains 8 fo 32 carbon atoms. 
More spectfically, reference ls ruade fo the 
chemical formulae in said aforementioned Blair 
and Gross Patent No. 2,468,163, which depicts the 
actual composition and structure of a number of 
55 acceptable inhibitors. However, after conslder- 
ing the above formulae and what is said in the 
next paragraph immediately succeeding, If may 
be well fo note that in the most generic descrip- 
tion of the aforementioned Blair and Gross 
60 Patent No. 2,468,163 there are described com- 
pounds of the following composition: 
N--C(B) 
n'c@ 
65 \N-- (B) 
X 
with the proviso that X be a member of the class 
of hydrogen atoms, R, DR, and D'R, as deflned in 
0 the paragraph immediately preceding, and B ts 
a member of the class selected from hydrogen 
atoms and an alkyl radical having hot over 2 car- 
bon atoms, wtth the proviso that at least three 

when molten should readily pour at not too ele- occurrences of B be hydrogen. Such" derivatives 
vated a temperature for easy casting, or the con- ,5 are obtained from polypropyleneamines, poly- 



butyJëaeamtnês».etc, in whichtheniogen atoms 
are,.sitl: separated= by. to.-carbon-, atoms.. Out 
preferenceisto:.usetheimidzolines deriYed from 
the..most.readily, avafla.bte:polyamines; to.wit, the.. 
pqlyethyleneamines such. as diet-hylenetriamine 
triethyleneteramine, tetraethytene pentamine 
and-pentaethylenehexamine 
s:hs been,poined onln.the aforemenioned: 
B!.ai_r ared GOss.: p at .e,nts- the imidazolines can: be 
us.e!.  s/suç!> o-in: tle:fom ofsalt-s;including.; for: 
example: the salts o-monoca-rboxy» deeffen- 
formin .aei.ds such as:.he slts, of'higher: fat:¢ - 
acide, :abietiC: aeid:. osin naphthenic acid, etc. 
Since,/he.lmidazolines.a-ebasic.ln :character» the: 
sat.ts«¢an,beobtained oblusly, by:neutralization 
oftlle acid: o the,saponiflcation oLthe-ester or 
b:ê-other well'known:means 
.Pur. ely,bvay, ï of: illustration, w,e are, inolud. 
ing the following examples of the inhibitor, as.. 
sueh,, an& subsectuently,, will. Includa other: ex- 
amples shoinff.thinhibitor.ln admix-ture so as 
to;give a.so!id ,of:t-he.klndspecifled: 
EDEL 

A:, s.bsti_}uted  imldaz01ine of. the. follolng 25._. 
forlulR-:.: 
  NCH. 
H 
In which R-ls a hydrocarbon radical containg 
1 C' atoms and 33 H ato, 
LE 2 
A substttud ldazoline o the followg 
formula: 
NCH 
in whichR'  a-hyçarbon radical  containing 

17 C atoms and. 35 H a.toms;, and D is -an or-. 4n. The.matera!S:are melted together, 
ganic:radiçal consisting of the elements, C, H, and: 1 a above» and..then:99 parts .of p0.w-dere&ba.riir. 

N, and: conisti.ng - of 2 - e%hylene, gço_up.s and 2 
amène groups 
EXA1VI.PLE 
A substttuteddmtdazolineof the:following for- 
mult:: 
I"CH 
-: 
R'C. 
in,.v¢high.:l« is.a .hydro.carbon radicM containing.. 

19,. ç toms and -29,: H atoms; andD  is an organic 
radioe! c0.ns isting of:.the elements C; H, and N/ 60. 
and consisting, o » 0ne ethylene g, r0p- a.nd one  
amine group. 
EXAMPLE 4: 
A substituted imida%o.!in of the following for- 
mula: 
N-CH 
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Mgh Iodlne number obtalned by polymerlza- 
tion of unssturated hydrocarbons) 
15 parts ethyl cellulose, 10-20 centlpolses, "stand- 
ard" grade 
The materials are melted together as in Example 
1«, above, and then 129 parts of flnely-divided 
litharge are stirred in. The mixture la cast as 
in Example 1«, above, to produce a stick with a 
density of 2.0. 
EXAMPLE 5« 
55 parts of the partial abietate of the inhibitor 
of Example 3 
10 parts ozokerite wax 
20 parts Barrett Div., "Cumar Resin V2- 
coumarone indene resin) 
15 parts ethyl cellulose. 10-20 centipoises, "stand- 
ard"grade 
The materials are melted together as in Example 2o 
1«, above, and then 130 parts of flnely-dtvided 
lead are sttrred in. The mixture is cast as in 
Example 1«» above, to produce a stick with a 
density of 2.2. 
EXAMPLE 6oE 
50 parts lnhibitor of Example 4 
10 parts Petrolite Corporation "Crown 700 Wax, 
190/195"(a high melting microcrystalline wax 
from domestic petroleum) 
25 parts Pan-American Chemicals Co. "Paraez 
3-210" (a thermoplastic hydrocarbon resin of 
high lodtne number obtained by polymeriza- 
tion of unsaturated hydrocarbons) 
15 parts ethyl cellulose. 10-20 centipolses, "stand- 
ard" grade 
The materials are melted together as in Example 
1oE, above, and then 129 parts of flnely-divided 
litharge are stirred in. ' The mixture is cast as in 
Example 1«, above, to produce a stick with a 
denalty of 2.0. 
EXAMPLE oE 
55 parts of the partial rosinate of the inhibitor 
of Example 2 
10 parts F. W. Steadman Co. "'VS 180/195 45 
Wax" (a high melting microcrystalline wax 
from domestic petroleum) 
22 parts Neville Co. "Nevillac Hard" resin 
phenol-coumarone-indene restn) 
13 parts Tennessee Eastman Corp. cellulose ace- 50 
tate butyrate "CAB 500-1" çthe acetate-butyr- 
are dlester of cellulose) 
The materials are melted together as in Example 
1«, above, and then 129 parts of flnely-divided 55 
lttharge are stirred in. The mixture is cast as 
in Example la, above, to produce a stick with a 
density of 2.0. 
EXAMPLE 8« 
60 
60 parts of the partial rosinate of the fnhtbitor 
of Example 1 
parts Petroltte Corp. "Crown 500 Wax, 190/195" 
(a high melting microcrystalline wax from 
domestic petroleum) 
20 parts Neville Co. "Nuba 2" resln (a phenol- 
coumarone-tndene resin) 
13 parts Tennessee Eastman Corp., cellulose ace- 
tate butyrate "CAB 500-1" (the acetate-bu- 
tyrate dlester of cellulose) 
The materials are melted together as in Example 
1oE, above, and then 129 parts of flnely-divided 
litharge are stirred in. The mixture i cast as 
in Example la, above, to produce a stick with a 
density of 2.0. 75 
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EXAMPLE 9a 
55 parts of inhibitor of Example 3 
10 parts Petrolite Corp. "Crown 1035 Wax" (a 
high melting microcrystalline wax from 
mestic petroleum) 
.0 parts Neville Co. "Neville R-10" resin (a 
phenol-coumarone-indene resin) 
15 parts ethyl cellulose, 10-20 centipoises, "stand- 
ard" grade 
The materials are melted together as in Example 
. la, above, and then 129 par of flnely-dlvided 
litharge are stirred in. The mixture is cast as in 
Example la, above, fo produce a stick with a 
density of 2.0: 
EXA1VIPLE 10a 
55 parts of the partial abietate of the inhtbitor 
of Example 4 
10 parts ozokerite 
20 parts Velsicol Corp. "Velsicol AB-11-2" resin 
(a thermoplastIc hydrocarbon resIn obtained 
by polymerization of unsaturated hydrocar- 
bons) 
15 parts Tennessee Eastman Corp. cellulose 
acetate butyrate "CAB 500-1" (the acetate- 
butyrate diester of cellulose) 
The materials are melted together as in Exam- 
ple la, above, and then 130 parts of flnely-di- 
v!ded lead is stirred in. The mixture is cast as 
in Example la, above, to ,produce a stick with 
. a density of 2.2. 
 Reference is ruade to the class specified as 
consisting of cellulose derivatives, such as the 
esters of low molal monocarboxy acids and eth- 
ets derived from alcohols having hot more than 
4 carbon atoms. This class speciflcally includes 
 the organic s01vent-soluble ethyl ethers, organic 
solvent-solublepropyl ethers, and organic .sol- 
vent-soluble butyl ethers. As ar as esters are 
concerned, the class c.oncerns the organic sol- 
vent-soluble acetates, propionates, and-buty- 
rates. Obviously, mixed derivatives havtng 
these saine groups may be used. 
The cellulose ethers employed are those in 
which an ethyl, propyl, or butyl group bas been 
introduced into the glucose unit of the cellulose. 
Various types of alkyl celluloses are manufac- 
tured. They may be considered aS being in three 
groups: 
(a) Ethers soluble in organic solvent; 
(b) Ethers soluble in water; and 
(c) Ethers soluble in alkali. 
We emçloy the cellulose ethers of the kind which 
are ordtnarily soluble in organic solvents. - They 
should dissolve readlly in the remaining two com- 
ponents of the vehicle, I. e., into wax-resin mix- 
tures. 
In preparing the solid stick form inhibttor, 
all that need be done ts as follows: Select « 
suitable resIn of the kind slecifled, such as a 
petroleum resin of the kind sold to replace 
coumaroneiindene resins, o a cÇumarÇne-ln- 
dene resin, or a resin derived from brown coal. 
These are furnIshed, among others, by the fol- 
lowlng companies: the Neville Company, Pltts- 
burg 25, Pa.; Barrett Divisio, 40 Rector St., 
New York city, N. Y.; the Velsicol Co., Chicago,, 
:llinois; the Pan-American Reflning Co., Texas 
CIty, Texas; or the RBH Dispersions Division, 
Bound Brook, New Jersey. Select a sultable 
amorphous highmeltlng wax, such as ozokerite 
or wax seld by the Wax Division, Petrolite Cor- 
poration, Ltd., under the naine of Crown Wax 
500, 0, or 1035. Add fo. this mixture .an or- 



ganic solvent-soluble :cêltulose ether or ester 
which is soluble ith .he :o.ther-£wo ingrëdients. 
, £th .he:pecentage -ei r-:compost- 
tions of the paraelogram de.d  9oln :1, 
. an . of :gure 1. All £hut  re. 
melt this wax .'a:nd :resin, :nd ff. e-.ceulose 
er r esr .h 'notme]%ed, -the :còntue. to 
stlr the mixture until It is OEssolv.ed though 
.the entire mass .and a homogeneous vecle 
0bed.  :e"nextstèp 2s to combine he 
hlcte-ith anmldazole or 'ï uitable paul 
 st o the ndçpecified, and zlso .th 
 welghting material sothe final c.ompition 
indlcated by the per¢en£age etghts or compo- 
sitlons of the-parSelom indicated by the 
 p«In $, 2,  and , 'in gure :2. Such mixture 
 stirred until oroughly homugeneous and 
then poured into suitable mulds ,withou r- 
mitting any .sertton n :ny -manner. 
ference s mde -o :the pvious examples 
"'.hCh lustrate the.manufatue of thestick In- 
hibitor in a single one-step process. However, 
n.lllustration of a two-step process -in which the 
:-veh2le iS rst prepared .and .suboequenEy mixed 25 
with the iibitor nd .eighti mural, the 
f¢llewing ,exhales will sexe, in hich percent- 
 esae byweight: 
EPLE ïb 
-2 elStcolCorp. "ABI-I" resin (a thermo- 0 
pltic hydrocarbon resin obtatned by poly- 
.merlzon of .uaturated hydrocarbonS) 
 Baro Otl Co. :"Be Square Spec. Wax 
:::]t:95" (a hlgh mltlng mlcrocstalline wsx 
:fr doestlc çetrele') 
-:-ethyl .tUlos, '1 20 ctlp0es, -"stundrfi" 
.:elals aremlxed gather ai20.0 ., 

50% .RBH :D£ïper;sions «10 LResin '' (a:hih.melt- 
ing the0plagtic resin 05tined :by s01vent 
extrtion of Utah brown coal) 
,melng :miror-ya]]i.ne à:x fl:Om ,'dometic 
"30 % ghyl oeIluloe, :10:20 ps., tandid 
0 e mateals are blended together 
ample lb, preceding. 
40% Pan American "Panarez ¢6-21:De" (a 
therm0astic hocarbn resin .Of 2h ïe 
nber obtainefl by .01ymèïzn 
tated drocarbo) 
high melting crocrystalline waxrrom do 
meStic .petroleum) 
40% :èthl .cClUlC OE020 cps. 
e mateïalS are -blended tgëthér. 
ample Ib, precèding. 
Havg obtained he veele-as described above, 
it can be stored for use or immediate com- 
bined, as illustrated by .the '.f«ltowing eamtes, in 
wch percentages-.are .b ight': 
ELE 
20% imido] ih:iMr 
62. flnely-iedlèa 
 t lO  C. and e powdered leaG s i] 
homogeneo, ai which .point the mteiïàl 

XPLE 
ï..Brrett Dv:"Cumr PesOn V.- " oum- 
Ton-ndene rein) 
.0 etrolite Corp. "Cro-0oE' .wx ( high 
melGng mlcrcstalHne 
" etrolet) 
50-ethyl ceu]ose, 1020.cps. Standard 
e.maa are blendtgeer as  Ex.ple 
lb, preceng. 
ELE 3b 
65 Pan ecan «Panaez 
thermoNtic hydrncarbon resin of Igh lone 
number obtained by polerization of unsa-tu- 
rated hyocarbo) 
1% Warwick WaX Co. "Mekonl/200" wax .(a 
high .melting microcrystslline wax from do- 
mestlc petro]e) 
25  Tennessee Eastman Corp. oellulose 
butyrate "CAB 500-1" .(the acetatebutate di- 
ester of cellulose) 
e aals areblended together as In umple 
lb,_preceng. 
ELE 4b 
 50 H Dispersio "#510 resin" 
'  thermoplastic resin obtained by solvent ex- 
:tractin of Utah bro.coal) 
25 trolite Co. 'Crown 500" wax ..(a .high 
. :elting micmcrystalline wax from domes£ic 
 mleum) 70 
$5% Teessee Eastman ceose acete buty- 
r VCABS00-1" (the acetate-butate ester 
-- 0f ceulose) 
"e mariaM are blended .-gether 
.ample l, pecedlng. 75 

«-8% 'pml_rsnate :f .imidazoline 
18% vehicle of Exple 2b 
54% e-divid  
- :màt e  nd ck :cast as 
Example lc, preceding. 
28% paial abietate .de ibr 
40% .ehlcle :f ample 4b 
32  finely-div Zi 
e mtrials  :ble d ck ct 
ple lc, preceding. 
E 4c 
2.0% :dazo.ne i.ibitor 
40 . vehioee :of Exale b 
0.% etdivided titharge 
The materials are blended and tick cast s in 
ample lc, preceg. 
25% imidazole hibi.or 
30% vehicle of ample lb 
45 finely-divided lead 
The materia are blended nd-ick cast 
Example lc, preceding. 
E 6c 
22 imidazone inbitor 
22  vehicle of ample 5b 
56% ely-fliided litharge 
e materials are blded and Stick 
Example lc, preceding. 
In addition to the weighti mteriS 
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ployed by way of fllustmtlon in the precedlng 
examples (barium oxlde, barium sulfate, pow- 
dered lead, and lltharge), other dense materials 
in powder ,form may be equally useful in th 
formation of solid inhibitors with an average 
deslty of 1.5 or greater. 
From considerations of availability and cost, 
and because of conslderations already discussed, 
certain dense materials are preferred above 
others. Powdered lead metal and lead oxides are 
espeelally useful. Iron oxides would be equally 
tmeful ff It were not for the fact that their use 
invalldates the control of corrosion rate by the 
analysls of produced brines for iron content. 
In the appended clalms the melting point of 
the waxes employed refers to the ASTNI method 
for determinatton of melting point of petrolatum, 
Spectflcation D19.q-30, which method is com- 
monly accepted by the trade for the speciflcation 
of melting point of mineral waxes and paraffns. 
The melttng point of resins refers to the ASTM 
ring and ball method for the determination of 
softentng point of bituminous materials, D36-.6, 
whlch method is commonly accepted by the trade 
for the specification of melting point of resins. 
Having thus described out invention, what we 
claire as new and desire to secure by Letters Pat- 
ent ls: 
1. A htgh-melting soltd stick-form corrosion 
tnhtbitor for oll, and gas well equipment, having 
a specific gravity in excess of 1.5 and being of the 
.following composition: («) %Veighting material 
selected from a member of the class consisting of 
lead oxlde, barium sulfate, and metallic lead; and 
(b) a member selected from the group consisting 
of substituted imidazoline and its par+ill 
lected from the class consisting of 
N--C (B)_ 
R'CN-- 
X 
in whlch B is a member selected from the class 
¢onslsting of hydrogen atoms and an alkyl radi- 
cal having hot over 9. carbon atoms, wlth the 
provlso that at least three lurrences of (B) be 
hydrogen, and X is selected from the class of hy- 
drogen atoms, R, DR, and D'R, in which D rep- 
resents a clivaient, non-amlno, organic radical 
containlng less than 9.5 carbon atoms, composed 
of elements from the group conslsting of C, 
and N; D' represents a divalent organic radical 
¢ontalning less than 9.5 carbon atoms composed 
of elements from the group consisting of C, H, O, 
and N, and contalnlng at least one amino group, 
and R is a member of the class consisting of 
drogen and aliphatic and cycloaliphatic hydro- 
carbon radlcals, with the proviso that at least one 
occurrence of R contains 8 to 39. carbon atoms; 
and (c) a vehlcle; said ratio of ingredients being 
approximately withln the elght percentages 
specified by the parrailelogram deflned by points 
l, , , and 4 in Figure 9.; with the further proviso 
that the vehicle (c) specifled immediately above 
ahall be composed of (1) and amorphous high- 
melting nneral wax; (9.) an organlc solvent- 
soluble cellulose derivatlve selected from the class 
of esters derived from monocarboxy acids having 
not more than 4 carbon atoms and ethers derived 
from aicohols hot having more than 4 carbon 
atoms, and (3) a thermoplastic non-saponlflable 
hydrocarbon resln having a melting point in ex- 
ceas of approximately 9.9.5 ° F., selected from the 
class of coumarone-indene resins, coumarone- 
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indene tYPe petroleum resins, and resins obtained 
by the extraction of brown coal; and with the 
final proviso that said ratio of Ingredients (1); 
(9.) ; and (3), be approximately within the weight 
percentages specifled by the parallelogram de- 
flned by points l, ,  and 4 in Figure 1. 
9.. An inhibitor of the kind descrlbed in claire 
1, wherein the resin employed is a petroleum resn 
of the coumarone-indene tYPe havlng a melting 
point of approximately 9.9.5 ° F. by the ring and 
ball method, and the wax is « hlgh melting 
minerai wax derived from domestic petroleum 
and having a melting point (by A. S. T. M. 
D19.-30 method for meltlng point of petrolatum) 
of approxlmately 190 ° F.-9.00 ° F. 
3. An inhibltor of the kind described in claire 
I, whereln the vehlcle is composed of (1) a petro- 
leum resin of the coumarone-lndene type havlng 
« melting point of approximately 9.9.5 ° F. by the 
ring and ball method, (9.) a high-melting minerai 
wax derived from domestic petroleum and hav- 
ing a melting point (by A. S. T. M. 
method for melt!ng point of petrolatum) of ap- 
proximately 190 ° F.-9.00 ° F., and (3) Is ethyl 
ce!lulose. 
4. An inhibitor of the kind described in clalm 
I wherein the vehicle Is composed of (1) a 
troleum resin of the coumarone-indene type 
having a melting point of approxlmately 9.9.5 ° F. 
by the ring and ball method, (9.) a high meltlng 
minerai wax derived from domestic petroleum 
and having a melting point (by A. S. T. M. 
D19.-30 method for melting point of petrolatum) 
of approximately 190 ° F.-9.00 ° F., and (3) ethyl 
cellulose, and the welghting material is litharge. 
5. An inhlbitor of the klnd described in claire 
1, wherein the vehlcle Is composed of (1) a 
petroleum resin of the coumarone-lndene type 
having a melting point of approximately 9.9.5 ° 
by the ring and ball method, (9.) a hlgh melting 
mineral wax derived from domestlc petroleum 
and havlng a melting point (by A. S. T. M. 
D19.-30 method for meltlng point of petrolatum) 
of approxlmately 190 ° F.-9.00 ° F., and (3) ethyl 
cellulose, the welghting material is litharge, and 
the imidazoline Is of the formula 
N--CH 
R--C  
wherein R Is a member of the class oensisting of 
a]iphatlc and cycloallphatlc hydrocarbon radl- 
cals containlng 8 fo 39. carbon atoms. 
6. An Inhlbltor of the klnd described in clalm 
1, wherein the vehicle is composed of (I) a 
petroleum resin of the coumarone-indene type 
having a me]ting point of approximate]y 9.9.5 ° 1 . 
by the ring and ball method, (9.) a high-melting 
mineral wax derived from domestl¢ petroleum 
and having a meltlng point (by A. 8. T. M. 
D19.7-0 method for melting point of petrolaturn) 
of approximately 190 ° i.-00 °. i., and (3) ethyl 
cellulose, the weighting materlal Is litharge, and 
the Imldazollne Is of the formula 
N--Cw, 
R--O  | 
 HNH C HNH 
wherein R is a member of the class consisttng of 
aliphatic and cycloaliphatic hydrocarbon radi- 
cals containing 8 to 32 carbon atoms. 
7.5 7. An inhibltor of the kind described in claim 
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-1» .wliërein .thè vehicle is comlosed of (t) a 
tff-étrléurà resin of the ¢oarone-indene type 
-à.n a.melting :In:f appreimately 225 F. 
:y:e ring an ball:method, (2) a high-meltg 
neml Wx derived from domestic petroieum 
and having ::melting .otnt (by A; S. T, M. 
D1.-27-30 method for.meltg int of Detrolatum) 
:f .pproimatety 190 oF»200  F.; and (3) ethyl 
vlulose, the weightg marial fs litharge, a:nd 
the imidazolinê is of the .formula 
N-- 
àïïhiO flfi 0yOi0Miphatic hYdf0catb5n ràdi- 
'8.--n inNbit0r 6 thèklnd desCNbed in ciaim 
i, ';rein ë vèSiclè  composea o (1) a 
.gtolêm rgin 5 hè coumarone-indene 
à.ln a meltin point Of appromatèl 225  F. 
:b te:Nflg ahd bll mëhòd,. 2) a high melting 
 ifiéral ax dê)ivC r0 domestic petrole 
and hang a melting point (bF A..g.T.M. 

Dt2730 method for melting point of-!0etrotatum) 
of apl.oxlmately t90 ° F.200 ° F. and (3, ehyl 
cellulose, he weighting.maNal is titharge, and 
te im[dazoline is of he formula 
10 
wherein  is a memer of the etass eensigfing 
ol. aliphatic and cycteaiiphatie hFdrecarn radi- 
cals containing 8 to 32 carbon ams. 
REER.ËNcES ED 
The ïollowing refereces are of recorin the 
OE file oï this 
UNITE STATES A 
Nuér Name Dte 
e. 2S,227 Blair et l .......... May 9, 50 
2 2,46,51 Blair ................ Apr: 



